S^ai^hing'PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-206765 
(43)Dat of publication of application : 31 .07.2001 



(51)IntCI. 



C04B 35/46 
H01B 3/12 
H01P 7/10 



(21) Appiication number : 2000-160568 

(22) Date of filing : 30.05.2000 



(71) Applicant : 

(72) Inventor : 



KYOCERA CORP 
OKAWA YOSHIHIRO 



(30)Priority 
Priority number : 



1 1 275593 Priority date : 29.09.1 999 
11330090 19.11.1999 



Priority country 



JP 
JP 



(54) DIELECTRIC PORCELAIN COMPOSITION. ITS MANUFACTURING METHOD AND DIELECTRIC RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dielectric porcelain composition 
having high &epsi;r and high Q value in the high frequency region and small 
temperature characteristics r f of resonance frequency. 
SOLUTION: This dielectric porcelain composition contains at least a rare 
earth I ment (Ln), Al, M (M is Ca or/and Sr) and Ti as metal elements and 
is obtained by crystallizing so that the average particle size of crystals in the 

crystal phase consisting mainly of oxides of M and Ti is made larger than that tyryr.- yTyry'l '/.i_ /_ZjZ'^,Z ' 
of crystals in the crystal phase consisting mainly of oxides of Ln and Al. )rt^-^< > * - >-^ ..^ J. 



S: 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners 

decision of rejection or application converted registration] 

[Dat of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Pat nt Offic 



http://www1 9.ipdl jpo.gojp/PA1 /result/detail/main/wAAAjhayKnDA41 3206765P1 .htm 



2003/07/16 



(19) B:¥^m^WFff(JP) 



2001-206765 

(P2001-206765A) 

(43) ^j^m ^ ^^^^\3^7M si 0 (2001. 7. 31) 



\OLJ lllT.. \-y 1. 




F I 


(#%) 


C 0 4 B 


35/46 


C 0 4 B 


35/46 C 4G031 


H 0 1 B 


3/12 3 0 4 


HO 1 B 


3/12 3 0 4 5G303 




3 2 6 




3 2 6 5J006 




3 3 5 




3 3 5 


HO 1 P 


7/10 


HO 1 P 


7/10 




m^m^ mM^(Dm6 ol 


(^1 OH) 


(21) mm^^ 


#182000-160568 (P2000- 160568) 


(71) mmx 


000006633 










(22) mm B 


^^l2^bM 30 B (2000. 5. 30) 










(72)5gig# 


mm 


(31)«5fe«^^ 


#iP¥l 1-275593 




jaii^^mS^rfTUjTWTl*!-^ M-fe^t*^ 


(32)M*q 


ip^U^g^ 29 0 (1999. 9. 29) 








m 0* (J p) 


FiJ'— A(i 


fc%) 4G031 AA04 AA05 AA09 AAll AA29 


(zDm^tm^mm^ i^is^i 1-330090 




BA09 CAOl CA04 GAll 


(32)^5fe0 


^j^KU^ll^^ 19 0 (1999. 11. 19) 




5G303 AA02 AA05 AAIO AB06 AB08 


(33)M5fe«^^ 


m 0^ (J p) 




ABU BA12 CAOl CBOl CB06 








CB08 CB15 CB22 CB26 CB32 








CB35 CB41 CB43 DA05 








5J006 HC03 HC07 HC12 LA02 LA12 








NAOl PAOl 



(54) imM(D^m mmt^mmu^^Rt^'e(Dmm:^mmmmmi^^mm 



(57) 

n) . Al. M (Mf^C a^fcfi/*5J:TJ«S r) RlJ^T 

m±myvm (Ln) :}o^xj^Ai(Dmitm^^tit^'^^Bm 




1 

n) . Al. M (MtiC a ^fcf:i/*5<i:t/S r ) RXJ^T 

mtir^^^^s(D^mmmK m±m7€m (Ln) :^^x^ 

ffi^-rSS^^^^^Jl&^ii^ 1 2-- 1 0 0 jum, f^&±S7t; 
^ (Ln) *5j:t;«A 1 (^^{ki^/O^b/cCS^H^sffi^^ffii: 

ir^i^^BCOW-i^^^:^^ 3 /X mi^± 1 2 /i m^SI'efoS r 

a L nzOx • b A 1 2O3 • cMO • d T i O2 

^^Ufc^#a. b. c. d^K 
0. 056^a^0. 214 
0. 056^b^0. 214 
0. 286^c^0. 500 
0. 230<d<0. 470 
a4-b + c + d = l 

if»*«4i ^mytrnt LT^>/^< thm±m7cm (l 

n) , AU M (Mfi:C a^/ci{i/:ioJ;t/S r) . RXf^ 
T i ^-&Wi-5^mf*:]^mfi^^cDf±i^J!r.5pF^Eff^Jf^*t 

(c^ff^Lfc^. 1 0 0 ot::^^^ 1 4 0 or*-eo^*&# 
?U3$S^5~i 0 ot:/^rp^T*#?ab. ^^{;ii400 
•ci^iT^tT^^mjSS^ 3 10 — 50 o'c/mmx-^u 
L. ^fjtd^fci 5 0 ot:--'! 7 0 ox:-c^?i< ^ t> 1 

a L naOx • b A 1 2O3 • c MO • d T i O2 

({fib. 3^x^4) 

tmi^tct^ a . b. c. d^>. 

O. 056^a^0. 214 

0. 056^b^0. 214 

0, 286^c^0. 500 

0. 230<d<0. 470 
a+b+c+d=l 

[0001] 



(2) 2001-206765 

2 

(cgiu. mK.\mmmm^mm\c:io\^^xmm^ti^m>^ 

CD^m^mU'^^Ml C (Monolithic I C) mmMW 

lo 0 0 21 

10 [tt*(^R«] mmwmm^. -^-rij^n^^^ y}s^(r> 
tt^ LTfi. ( 1 ) mmW'^x\±mm:r^mmm,<owi^ 

(l/e r) ^/^(CM$i^tt5(DT\ /J^M^t:coil^^c 
7PfL-Cit^m^;05:^#i>r (2) i^jlS^:^T*(OM 
ma^;55/h^v^r -r?'cet:>-^igQ-efc^c^. (3) 

20 [0 0 0 3] z.tih^mti'th(otL>Xs ^t^rnxn. 

L n A 1 C a T 1 ^ 6- 7 6 6 3 3 

LTii^m±m7i^m) 43<tt;«LnA l S r C a T l ^ 

(ommi^mmm^fm (#m^ 11-273927 

[0 0 0 4] 

[^P^365^^bJ: 5 <^i"^5^M] tr;5T% LnAlC 
a T i (i|#^^6 - 7 6 6 3 3-^^ 

m^m) xn. itmrn^B Tt*^3o-4 7XQm^*^2o 

0 0 0'-'5 8 0 0 0-^^19 . m^^f^X^X\-tQim>3 5 
30 0 0 Oct «9/h^< ?^^S<^"CQ<K^rS]Ji^^i:5^V^9iWa 
^5$>ofCo L n A 1 S r C a T 1 

(1#^¥ 11-278927 ^#flB) T*fi:JtPm 
r;5i53 0 — 4 8-CQfii;552 0 0 0 0'-'7 5 O 0 0-C 
^t). :^'g^t;iJ:or(*QM:e>^ 3 5 0 0 0<t i9/h$<*S 

[0 0 0 5] :^mm\^. ±mmm^^^^x^)^^thfch 
(Dx. ^(onm^itmrnme r;&s3 0-4 8<0®ia(-*5 

V^TQflt3 5 0 0 Oil^_b. m^ie r 4 0 }^±<Dmm\^ 
*3V^TQ<it;ei^4 0 0 0 0^_b^i^< > f}^^itmM^B r 

[0 0 0 6] 

mt.. ^myvmti.x<}^-fj:< thm±myzm (Ln) . 

A K M (Mf^C a ^ fc(^/:Jo J: S r ) . RUT i ^ 
•rS^fBCO^pj^ate^;^^ Ln*5j:tJ^A 1 (Om^t^^^^h^^ 

50 [0 0 0 7] ^ibic, M*3j:r;?T i cog?{t;^^;5^t5?tc5S 



3 

n±mycm (Ln) iSXUAl<Dmi[:!^:^^hti:^'^^Bm 
<5:'r S*£b%<0¥^*i^:«>5 3 fi 1 2 

[0 0 0 8] ^^.{cm^fe^^^a Ln^Ox- b A 1 sOa- 
cMO • dT i O2 (M^iC a;^fc{:i/*5<tt/S r . 3 
^x^4) -e«$tt. milBa. b. c. df:i. 0. 05 
6^a^0. 4 5 0. 0. 0 5 6 ^b^0. 4 5 0, 
0. lOO^c^O. 5 00, 0. 100<d<0. 4 
7 0. a + b + c + d = l^«J^-r^t>c^'efe5o 

[0 009] :^mm(ommi^m^m^^(oni^ 

jSa^s-i 0 ot:/^ra'C#?aL. $^>{ci4oot: 

}^±X-<Dm^^&^ 3 10 — 50 o°c/^mx^ui.. 
^ ^tc^fc 15 0 ot:~i 7 0 ox:'C^>/^< i: t> 1 5^ 

lo 0 1 0] ^^tc^fc. ^^§^c^Km<^*^^f^. - 

[0 0 1 1 1 

i)^±t<s Qmt)^M<. Jt^m^ £ r<^)i§.*^S#tt;a5/h 

[00121 ^tz:^^m(Dmmf*immmm<omm:fjm 
m%:5--i oox:/^mx^uv. $?>tci 4 0 ot:J!^ 

_h-et^#M5SS^3 1 O'-S 0 0^/^rat?#aL. ^ 

^tc^fdi 5 0 0^—1 7 0 o'c-e^>/^< <5r 1 smm 

So 

[0 0 13] 

;fc(i/*3<fct>*S r) *3ctt)^T i (OWtitm^^h^^^^^^BiU 

^^ntir:&^&(oW'mm^m:^K m±m^m (Ln) ^ 

[0 0 1 41 L< fiMioJlTJ^T i (Omt^T^^h^J:^ 

^^Bm^^mt-r^'^mo^^i^mm^i 2-1 oom 

m. #±^5^m (Ln) joJ:t/A 1 (^^{b^^^^^/^SM 
B^Bta^^ffi^-rSfe^0O^*|j^^3i>3 Atml^Jil 2 Mm 

S-eO/itn. #±^7U^ (Ln) *5j:t;^A 1 



(3) 2001-206765 

4 

5 /i mj^± 1 0 ml^TT*^^ r P^^fi^T'^So 

[0 0 151 :irT% ^S^Bn^(om\M. M (MtiCa^ 

^^ffi^t-S^fB(7)iRp^. ^Wc:fffe±S7cm (Ln) *5 

^{i. 4^T<^ (A) ~ (D) (^ji«9ay^. ^s-rso 

[00161 (A) j^i^ft:cOl^a5^«lf^^J- 4 SmJgAJi 

mm^i 2 0 0-155 o°c. ^n^mm^^^h2m 
mi^&<Dumxhn^^Si\^^t^. s KMx'^^B(om:^^m.^ 

t7^m^X;h^.^MmWi. ^>^r(7)i^>^'7'/l-^COV^T2 

0-1 0 omnm<Dm^BU^^^(o^wxmm^^.ts, 

1 5 k V, ':/ti-y'm^5 X 1 o-^°AaS. {^^3 0 

o--3oooi^m^x(DRmm'f-iMi(o^M^t^o 

coil "9 31^^56 ^tV^o 

Hd = 2 (A/tu) 

[00171 (B) (A) x^^Bnm^m\^\^ti^^(o 

Sb^b{COV>T. ^P3^«ffil 5 kV. >^n— :7'm?fftl. 0 
X 1 0-®A— 1 . 0X1 O-'^AUS.<O0k^X^ #±^7c: 
^ (Ln) . AU M^BctU^T i ^TC^CO^+^X^cO^i 

^x^^rz{ir^^f/j:\,^my'ti--^mm(onmti:ifiic&M 
iT±t(DM-^\tm't^om±m7t.m (Ln) 4^j:o^A 

1 (O^^T^^ I M*3ctT>* I Ai J: ^ t»:^#V^Sfs^#±S7C 
40 ^ (Ln) *5j:r;^A 1 ^^^{kil^^O^f^JfeS^^tB^^tit 

S^gr0tB^±+a^-rs*^B%tii:^ft-rSofc;fo'L. m± 
mycm (L n) . A 1 , M:^XXJ^T i <D^X(D^mt^ I 

^ (Ln) ^^XJ^A\(Dmi[im^ht^^'i^^Bm^^nt 
(D) Ji|Ei^^<7);^^, 0iJx.i^^i^Mm^SI»^ (TE 

50 M) . xmMmw:m^^K^^^^&m.^fi^i yi^^xfT i 



5 

(Ln) :ioJ;:X^Al (Omt^-fi^ht^^'f^^Bm^^n^ t 

[0 0 18] TEM\cx^m^Bit^^m^'r^m^n. m 

X.fl J EOLtt(0^a§SmdP®aMj EM2 0 1 0F*5 
J:t^No ran Instrument stt£7)EDS^ 
^ff^BVo y a g e r IV^^V^r. Mf^^lClil/ufc 2 0 

J;I9**SS<^M. T i. m±m7um (Ln) . A1*3J; 

it^tCtfe»LTM. Ti. #±S7U^ (Ln) ^^XfA 

n) . A 1 c^5n^ti:^;0^;^^i/^'^fB^f#i±S5t:* (L 

[0 0 19] r 5 l.XmhtltlM:t6XXJ^T i (OWtitm^ 
(Ln) ^i:XlA\(Dmi\:,mt^hfJ:^'i^^Bn^^^ 
m^\^nd = 2 (A/tc) ^-^^ (A{i3|&^rt®«) (cj; 

[0 0 2 0] xmmmmK^^i^^B^<Dn^{%^(om\^ 
(110) ®te^<?:>ffir«iPid 1. #±^^^ (Ln) 

(110) M+S^coffirB^Pid 2O9-^>^TtL;0^^v^;^(7) 

m^^^j:^w^Bn^±^t'r^'^^B. d< (di + d 

2) /2?fc^«±S7ti^ (Ln) ^oJ:t^A 1 coggfb^;^^ 

hfj:^m^Bm^±nt^^^^Bt'r^o di<d2<Dm 

^l^d< (d 1 + d 2) / 2 fj: i^M^ XtJT i (DM^t^ 
^^hfS:^'^^B^^^mt'r^'^^B. d> (dl + d2) 

X2t^bn±m7um (Ln) ^xxj^A\<Dmitm:^^hti: 

(Dmit^(o'^^B(Dmr^md 1 1. m±m7zm (Ln) 
^rjA 1 c?^^^b^;^^^)?:^^?^f0C7)®rBiPid 2 <^f^iRiC5: 

[0 0 2 1] fj:^. xm^mmmm^fcnxm^mm^ 
m\^^xm\m^^m^^'Xxmj^M<Dm.mt^'^^BU^^ ^ h 

[0 0 2 2] *fc. _hfB (A) (D) );i^(D:^m^x 



(4) iRFM 2001-206765 

6 

[0 0 2 3] :^^m(Dmmt^mmKf^m^^^^ti^m 

±m7€m (Ln) (iQf6^^L<f^±^^i:^fc26tC{iL 
a, Ce. Pr, Nd. Sm, Eu. Gd. Tb. D 
Ho. E T:^rSXXy^Yh(Omit^(Ooi^<}^tj:< thl 

IS^^IlLa. Nd. Sm. Eu. Gd. U y <D o ^'P 

[0 0 2 4] $ h\^:^mm(Dmmi^mmmm^. mj^ 

^^a Ln^Ox- b A 1 2O3 • cMO • d T i O2 OK 
10 L3^x^4) tmi^fct^^ tulEa. b. c. d fi. 
0. 0 56^a^0. 4 5 0> 0. 0 5 6^b^0. 4 
50. 0. lOO^c^O. 500. 0. 1 00<d< 
0. 4 7 0. a +h-h c-hd^l ^m^'t^h(DX^^ 

[0 0 2 5] ^^5^(D^/Vita . b. c. d ti:±|SOffi 

[0 0 2 6] EP^. 0. 056^a^0. 2 1 4 ^ Lfc 
<0{i. 0. 056^a^0. 2 1 4(O:^^Qmc0Io]-b^^ 
^^bV^;!l^b•C^>0. ij^tCO, 0 78^3^0. 1166 
20 ^S^eF^uv^o 

[0 0 2 7] O. 0 5 6^b^0. 2 1 4 ^ Lfc(Dti. 
0. 056^b^0. 2 1 4(7)#'g^Qfi<7)[p]±^5^LV^ 
;ei^^-eJ5i9. f|#lCO. 0 7 8^b^0. 1166;$>>$f^ 

[0028] 0. 286^c^0. 5 0 0 ^ Lfc(^{^. 
0. 286^c^0. 5 0 0(Dm^QU(D\P\±:^^m\^^^ 
#tCO. 3 3 0^c^0. 4 7 0;55$f*L 

V\ 

[0029] 0. 230<d<0. 4 7 0 <i: Lfct7)(^. 
30 O. 2 3 0<d<0. 4 7 00#^QfiS<OroI±:d5*LV^ 
i)>^X:hr) . ^\Z0. 340^d^0. 45;&5»^L 

[0 0 3 0] :*:^PJ^c4oV^Tt^Q«^^^L<^p]Jl^-^^ 
fci^lCJiO. 75^ (b + d) / (a + c) ^1. 25 
;65$?^L<. 0. 80^ (b + d) / (a + c) ^1. 

1 5;5>#ic$?^ LV\ 

[0 0 3 1] iSfeic. :^mM(Dmmi$^mmmfi&m<Dmm:ij 

40 i?||#ja5§S^5'-l 0 Ot:/^rBl'C#?aL. $^)t;::i4 

o ot:j^±T*co#?&3g^^3 10 — 50 ox:/^mx^ 
[0 0 3 2] :L(DXoimmrM^r.mmti.tir.mm 

t/T i <Dmitm^ht^^'^^B^^±mti-^'^^B(o^^ 
n^(oift^. ^^^nt\.xn±m7tm (Ln) ^^ua 

50 C<t;5S"Ct-5o M*L<*^1 OOOt::^^^! 400*t;* 



7 

-e(Dipj^#Miis^ 2 5-7 s'c/mmx^^ui^. ^ h 

\Z.l AO OT:J[^±T*(7)#?aiiffi^3 5 0 — 45 OX./^ 

Ppir*#ML. ^ h\c^tL 15 5 o'C- 16 8 ot:-c/>Jt? 
< tt> 1 5^rai^Ji±«g^i--5r^^#i»^-rSo 

[00 3 3] r r-ei 5 0 CC— 1 7 0 0^-C^?'^< 

t>i 5^rai!^±«^Si~^^t^s 1 5 0 0°C-1 7 0 ot: 

[0 0 3 4] *:^0^(Di^it:^^{^<t i9M:^o<i:t;^T i (Dm 

itm^ h^j:^ *gB%ffi ^ ^ffi t S £0¥l?l;)|^^(59;^ 

^gfeti^ LT#±S7C^ (Ln) ^XV^AKDWtit 

Mi-^r ^tcj: J9 5f^^Sbooj^^b. $b{;ii400 
'c^±-eto^i?^#?M^ts^3 10-50 ox:y}i^mt:k 
i^v>#?a3g*-c#?a-r5c ^(-cfcor L (Ln) *5j;t;^ 

%:mn^'^^^t^>X^. ^ ^>tc^fci 1 5 0 O'C— 1 7 

oot:(Dii5?a-ci 5^^m±*fi§^-rs^^t-<fcoTM*3 

^^^c3^&fi^:^'r'5i:#;tb^^6o-;^> n±m5vm (l 

n) :fcJ:U5A 1 0^{b^;6^^J^e6^fBtg^±ta^-r6S 30 
rsffiJll 5 0 0r4^_htDii5m-e<OgSEJtei@@t-:feV>T>b« 

[0 0 3 5] —m^. m^t^(D'^^B(oi^m^Mm^^m^ 

[0 0 3 6] *:^P.^tC*5V^r^iff6±S7C^ (Ln) ^BJ: 

^^^Bt^^^E't^o M*tiLn A 1 0<x-3>/2 (3^x^ 
4) . ^#J^MT i O3 (MtiC a ^fcf^/S r jo J; 
r/) ^^nt^^^^^Bt^X,htl^o rtt^2oC0^B% 
ffii^QlEJi. IGHztcm^Lfc^^tL-e^n. LnAl 
Ocx-3>/2 (3^x^4) MT i OaJO^Sfc^P^. 



i|#BB 2001-206765 
8 

[0 0 3 7] :^mm<Dmm:}jm\^. Mcf^^^a:^. m^.^^ 

^T(OJ:m (la) - (7a) :^>h^^o 

[0 0 3 8] (la) mmwMt LT. mm^(Dm±m 
mitm^xxj^mitrjv^=^f7j^<D^i^m^m\^^x. mm 

[0 0 3 9] (2a) :L(DU^^^m.^m. 1 0 00- 
1 3 0 0^7?1 — 1 O^r^^^L. LnA10<x*3)/2 

(3^x^4) ^^^^^nrntir^um^^m^. 

[0 0 4 0] (3 a) jK®?>^ h 

u>^^^M.:$oX-(jmit'r^>'(o^BM^m\^^x. mm(D 

#J^<fc?:^5J: m^WM(D^^ 
n^t^2. Omni^Ts M*L<(iO. 6—1. 4fifD 

[0 0 4 1] (4a) :i(Dm^^^nmk. 1 00 0- 

13 0 orr^i- 1 ommumy^. mt i 03 (mjic 

[0 0 4 2] (5 a) #bHfcLn A 1 0<x*3>/2 (3 

^x^4) ^^i^^B^t-r^um^t. MT i 03 (M 

/xm^T. M^b<(i0. 6-1. 4 nmtfjl^-^Xl 
[0 0 4 3] (6a)3ElC, 3 — 1 0 

mW(o^^£^'T. :^'7])—^(Dmi^. mwm^^xh^ 

v\ z(Dm^. mm^yk^^(Dmi^. m^^-^i pa 

[0 0 4 4] (7 a) nhtltzf^mi^^l 0 0 O'Ct^h 

14 0 ot:^T-(?5¥i^#?aiSS^5-i o ox:/'mmx 

^ ^tCl 4 0 Ot:J^Ji'CCO#ja3lS^3 1 0 — 

5 0 ot:/^Ppir*#?Mb. ^^jc^fci 5 0 o^c-i 7 

[0 0 4 5] *fc. 

^^c:^oV^T. 1 O 0 Ot:;5^b 1 4 0 or^-ecD^i^#?M. 
iSffi^5-i 0 o"t:/^rBlT-#?UL. ^^(ci4oot: 
jeJL±r-cD#miSS^ 3 10-5 0 o't;/^raT*#?i.b. 



9 

^btc^fdi 5 0 o'C'-i 7 0 ox:-c^jfc< 1 5^ 
m}^±mfS.'f'^(Dn^ i o o o^c;!)^^ i 4 o ot^^t^o 

(Dm^itQm^&T't^-^^^x-^hy) . 140 ox^^^-r^ 
(om^m&t^s 1 ot:/*«fe6v^^^ 5 0 ot:/^rBi J: 

»9;^ctv>#^(i:Qfi^5ig:T"r^?J>^^T*fo'9. 1 5 0 Ot: 
-17 0 Ot:-C 1 5^rp1*W<^«i^-T?fiQiifidS{g:Ti-5 

[0 0 4 6] Ml-. -hIB 
<^^5>^^^5>^ LX. CtbtCZnO. NiO. SnO 

2, C O3O4. MnCOa. Z r Oz. WO3. L i C 

03. RbsCOa. SC2O3. VzOsx CuO. Si 
O2. BaCOa. MgCOa. CraOa. B2O3. Ge 
O2. SbzOsx Nb205> TazOs. GaaOa^^^ 

100 fiiSBic^ LT 6 mm^^^rcDm-^x-mrn'r 
[0 0 4 7] ^fc. ;*:^p>^co^m{^m^m^^f*. 

[0 0 4 8] ^fc. igi^b7:^v>;05. i^^m(Dmn^m.m 

m^*^. TEM^- K^>^V^fcRWM^^^^;^ h 

[0 0 4 9] \LumnwmMA\^. ifmn(onm.wmm 
^mmmn'^(om&m^iGHz-^3 0 ogh zms-e 

^SJIIS®:^ LTfi 2GH z — S OGH zSa^iOS 
[0 0 5 0] LT. ItRm* £ r ^^^t 

[0 0 5 1 1 f^. :^mm^'±±mmmmm\^m'^^ti^h 
[0 0 5 2 1 

[^ffi^d] i^Tc^xa (1) ~ (8) X^«<*:a^*lJ* 



(6) #M 2001-206765 

10 

[0 0 5 3] ( 1 ) m^wMt i.xmm^(Dm±mmt 

^{t:r/v^^^7A (AI2O3) 
tte)^^i<^-=e/vJtco#j^^;:e6<i:^t-#ft^x i^*^ 

^/^S^T% 3K-/v^/wtcJ;0)Ki2 o^^m^il-a^U. 

[0 0 5 4] (2) rtO^-g^ifel^ffijS^. 1 2 00rX 

4) 

10 [0 0 5 5] (3) l^^tC. J^K;^7/Vv^T>i, (CaCO 
3) . J^®^>^ bn^-^t^i, (SrCOa) . m\L^^^^ 

[0 0 5 6] (4) ^(Om-^^^^W^. 1 2 00r-e 
2^ra{5iaiL. MT i O3 iMnC ai^tin/^XXJ^S 

[00 5 7] ( 5 ) jzmm±mmim t a i ^Oaco^s^ 

20 UmM^t. MT i OairT i 02<^«S^<S!BS^^^«l'g^ 
0 Mm^T^^cf'5^T% 4?— /v-^/t-lcJ: 19^2 O^P^m 

[0 0 5 8] (6) MtC. #btbfc:X7 y-JC5m4% 

co/^^ ^/>5j^^— ;^^px.. K^-rt-<J:'9^3|^bfCo 

[0 0 5 9] (7) nhntcMMLmV^^mi t o n/c 

[0 0 6 0] (8) 1 0 0 o'Ci^^b 1 4 o ox:^-eco^ 
mm^^&^^'-^oox:/m^xmu.\.. $^{ci4 
30 oox:^±.x<D^mM&^3 i 0'-5 o ox^/^Wixm- 
?aL. ^^{c^fci 5 0 ox:— 1 7 0 0'C'C^^<t< 

[0 0 6 1] ^LT. #^>^xfc^^ft:<OR«gR (^®) 

T-fe h:/*X^^?S?5fel^L. 15 0XX 
l^r^m^bfc^. R^^^^^^lciJ: i^^liJ^il^S^a. 
5-4. 5GHzXlt^m^f r. QU. ^mm^^<0 

^^^x-m^m.tL'r^ (Qffi) X {m\^m^Wii) = 

(— ^) <OH#.;0^b. 1 GH zX<DQ{i£tcm^bfCo * 
40 SjlS^t^^a^t^^t*. 2 S^O^tO^^jl^S^^SSp 
ICLT. 2 5-8 5X(Z)?a^#^Tf^»mLf^o * 
fc. TIE (2 a) - (2e) «9 ^Stfq<^3i&S*5 JzTJ^ 

[0 0 6 2] (2a) m^WP%n^ 4 ^HFfMf^^lCjlAy 
X^l^-f/\-^M^ . ^©ftJifrfm. ^ 

^:y^>'^?^{Cj: 0 . 1 4 5 OX 1 5 5><?:»^^S^tT 

(2 b) ^>^(D^>'Zf/\^(Dm^M^^(Om^&M:6^WimX 
^uT^=7-(^-^^^^X. ;(jPaimj£l 5 k V. 
50 >^n— :/m^ffi5 X 1 O-^^'AS*. -K^S 0 0—2 0 0 



(7) 



2001-206765 



11 



12 



[0 0 6 3] (2c) (2h) X-nhflti^M(D^^(^ 

i^^sU^^ 5 0-10 omumm-^i^fcnm^mmm 

Hd=2 (A/k) 

[00 64] (2d) (2b) tCjoJtS^fB(^5^^^ 

;55 3— 1 0 0 //mCO*gf0^■riCoV^T. mmMJ^lSk 
V, — >^m?5f£l . 0X10-^A--1, 0X10-«A 

um(o^i^x\ m±m7zm (Ln) . au m. x 

(Ln) *>J:tJ^Al(D3iSj05^l^fi<J:«9 t>:^#v^^'a'. 
S&±!S5c^ (Ln) ^XXJ^A\(Dmitm^^^J:^i^Min 

[0 0 6 5] f::ffL> #±^7C^ (Ln) . Al. Ca 
±m7tm (Ln) :ioj:TJ^A 1 (D^fl^i^^O^f^/^^^B^sli^* 



10 



20 



m^j:^&mmhtifj:i)^^titi^WMm'^m^m (te 

M) ^CJ:^9?6^^Lfci:r5#±S7U^ (Ln) ^Xt^A 

[0066] (2e) (2a)~(2d){Cj:»9. 

m±myLm (Ln) *5J:t>*AloK>fki^;d^^?^i:S^Sffi 

[0 0 6 7] rtt^(Z)*£:^^*l~3tC;^-ro * 1 3 
;6^e0^^^^?'<^ J: ;^^0^co®iaf^oti^o (No. 1 
- 3 1) Itmm^ £r;&5 30-47. IGHz (d^ 
^ Lfc^OQffi;!i5 3 5 0 0 0 J[^_h. £ r ^5 4 0 i^_h 
<^#'g^<7)QfiS;6^4 O 0 0 Oi^_b^i^< . Tf;e>5±3 0 

[0 0 6 8] -ij. :^^m(7)m.m9\^(ommi^m^ (n 

o. 3 2 — 3 8) fi. £ r;05{g:v^;5^ Qlfij^J^^gv^;?)^ X 

r f 3 0 ^SXT V^/Co 

[0 0 6 9] 
[«1] 



No. 



ff±W 



8m203 



Nd203 



Nd203 



Nd203 



Y203 



Nd203 



Sm203 



0%20Z 



Nd203 



11 



Lrf03 



12 



Dv203 



Eu203_ 



13 



Pv203 



IS 



17 



18 



20 



22 



23 



29 



28 



SB 



• 33 



• 35 



Qd20a 



Tb203 



L^203 



iLa203_ 



Nd20S 



Nd203 



Nd20> 



Nd203_ 



Nd203 



Nd203 



Sm203 



Dv203 



Eu203 



Pv20a 



Nd203 



8m203 



Dv203 



Y2oa 



Yb203 



• 34 Pr304 



♦ 36 



♦ 37 



♦ 38 



|Y203.. 



Sm203 



Sm203_ 



Bl4btt 



00210 



Yb203 



0J240 



Q.07B0 



aiooQ_ 



Yb203 



Pr304 



0.1400 



0.0800 



L«203 



0.0560 

aogso 



ail 40 



Eu203 



0.1700 



Tb203 



Tbg03 



a0650 



0.1120 



0.1060 



0.0710 



0.1110 



0.1088 



0^790 



0.0700 



0.0700 



0.0500 



OJSSL 



0.0500 



0.1 OOP 



OOSOQ 



0.0020 



0.0010 



0.0520 



0.0540 



0.1270 



0.0630 



ai400 



0.1400 



Ho203 



Er203 



Y203 



Pr3Q4 



Dy203 



Sin203_ 



Bj203 



Dv203 



Em203 



Tb203 



Eu203 



ErZOa 



Ce02 



Eu203 



L«203 



Y208 



3 



o.o5aq_ 



0.0250 



0.0350 



0.026Q 



o.oeai 



It 



0.0420 



0.1 900 



0.0180 
0.0440 



0.0070 



0.0056 



0.0181 



0.0172 



0.02;K? 



0.0067 



ff.0726 



0.1440 



0.0780 



0.1500 



0.0421 



0.0360 



0.0270 
0.0270 



aO420 



mollfc 



Qd2Q3 



Ski 



1 



Ha203 



i 



OmO 



0.0200 



0.0154 



8rO 



0.2100, 
OtHZO 



0.01 10 



0.3330 



0.4000 



0.30D0 



0.0510 



0.3000 



0.1000 



O.OOOQ 
0.0900 



0,0200 



0.3000 



0.2830 



0.0100 



0.3000 



O.0000_ 



0.1400 



0.1 300 



0.1000 



0.4700 



0.0800 



0.1400 



01 560 



0.2310 



0.4590 
0.0000 
0.0170 



0.1300 



0.3430 



0.1 1 16 



O3800 



0.4587 



0.1980 



0.3670 



0.0270 



0.0030 



0.4900 
ai380 



0.3000 



Q.2B20 



0J!96a 



0.2902 



0.0000 



0.3319 
a2976 



0.1642 



00100 I 0.0010 i 0.4290 1 



[0 0 7 0] 



50 im2] 



(8) WWi 2001-206765 

13 14 





mojit : ■ 




1000^ 
140QnC - 

W2b3S8C 


1400% 

<-c/i»ni) 


150O— 


1700 


Hoi 




AI203 
b 


CaO^SrO 
o 


Ti02 
d 




mm 


1 


0^790 


0.1 BOO 


0.3660 


0.3750 


1.2472 


10 
22 


315 
350 


6&0 

1 iA 


2 

, J 


ai240 
0.0790 


0.1 lao 

W.l IWP 


0.3730 
0.4700 


0.3750 
0.3410 


1.0121 
0.8210 


9 


360 


S8.0 


4 


0.1290 


0.1190 




0.4270 


1.1834 


22 


350 


239 


6 


0.1290 






0 3190 


0.6450 


22 


370 


204 


« 


0rl400 




0,4ii00 


0.3300 


0.7544 


13 


420 


97.3 


7 


0.1080 


0.06w) 


0 3940 




1.0000 
1.0000 


100 
95 


380 
370 


30.8 
27.7 


a 

9 


0.0881 

0.0g90_ 


0.0600 
0.0640 


0.4t19 
0.4600 


0.4400 
0.3800 


0.8657 


29 


380 




10 




0.1072 






0.8090 


29 


410 


23.9 


11 


0.2140 


0.0600 


— 

— ^ S 


0 4060 


0.9920 


65 


420 


26.5 


12 




0.0600 ' 


0.3670 




0.79S3 


19 


440 


22.0 


13 


0.1320 


0.2100 


0.3270 


0.3810 


1.1760 


55 


490 


17.3 


14 


O.iOOO 


0.2020 


0.2860 


0.3120 


1.0578 


IS 
15 


400 

350 


43.7 
44.2 


18 

ia 


0.0860 
0.1300 


0.0610 
0.1700 


0.5000 
0.4350 


0.374O 


0.7699 
0.7699 


10 


360 


72.7 


17 


O.lliOO 


0.1 OW) 


0.^)00 


0.4SO0 


1.2222 
1.0000 


9 
35 


310 
360 


19.2 
21.5 


in 

IB 


0.0760 
0.1166 


0.0700 
0.11(K> 


0.4220 
0.4268 


0.3466. 


0^3 


85 


350 


26.8 


20 


0.1096 


0.0920 


0.3902 


0.4060 


1.0000 


95 


470 


19.3 




0.0790 


0.0700 


0.4700 


0.3810 


OjB215 


15 


340 


38.7 


12 


00881 


007W 


0.4119 


0.4290 


1.0000 


35 


320 


26.0 


S3 


0.1072 


0.1162 


0.4376 


0.339O 


0.8355 


65 


370 


16.3 


14 


0.0884 


0.0990 


0.4S92 


0.3934 


0.8262 
a7764 


r c 
v9 

35 


350 
350 


20.3 

.... 


IG 
24 


0.2397 
0.08K> 


0.2000 
0.0800 


0.3268 
€.4290 


0J377 
0.4410 


1X>677 


35 


310 


28^ 


ii 


0.1097 


O.2O0O 


0.3333 


0.3600 


. \s.m 


38 


300 


28.3 


la 


0;1228 


0.1118 


0.9068 


0.2568 


0.9833 


35 


400 


2K4 


19 


0.1480 


0.2000 


0.270O 


0.3840 


1.4038 


35 


450 


24.6 


30 


0.0790 


0.0750 


0.3710 


0.4750 


1J:222 


39 


500 


19.4 


V 


0.2000 


ansa 


0.3700 


02150 


a7544 


36 


360 


18.3 


•M- 


0.0941 


0.0600 


0.4587 


013872 


asoao 


250 


400 


19.7 


»3S 


0.0900 


0.0960 


0.4600 


0.3840 


0.8162 


490 


450 


17JB 


•34. 


0.1540 


0.1000 


0.3770 


0.3690 


0.8832 


750 


33C 


21.2 


*35 


0.1000 


0.1100 


0.4300 


0.3800 


0.8866 


2 


310 


180.0 


«3« 


0.1400 


0.1400 


0.4300 


0.2800 


0.7544 


39 


470 


8.3 


*37 


0.1400 


0.1350 


0.4300 


D.29S0 


0.7544 


10 


3 


58.2 


• sa 


aiazo 


0.1700 


€.3270 


0.3710 


1.1786 


49 


700 


18.8 



[00 7 1] 



1^3] 



(9) it#M 2001-206765 

15 16 



No. 


iirafiflr( Km) 


8 r 


Qife 


«f 




Ml* . 


Sr) ^^trnottftib 










1 


6.5 


25J 


42 


42000 


28 


2 


D.I 


24.2 


as 


50000 


-29 


3 


3.5 


77.2 


44 


43000 


15 


4 


D.3 


18.2 


39 


36000 


-14 


5 


11.0 


4B.3 


32 


49000 


-21 


6 


11.3 


\2JS 


34 


38000 


-21 


7 


3.7 


140 


42 


52000 


-15 


B 


11.0 


99JS 


41 


47000 


0 


B 


5.8 


10.0 


43 


46WK) 


29 


10 


i« 1 

9il 


24.7 


35 


44000 


-2 


11 


11.3 


16.S 


32 




-30 


12 


2J. 


laa 


41 


44000 


-13 


13 


8.4 


10.3 


31 


35000 


-18 


14 


6.8 


15.3 


33 


57000 


-26 


15 


7.4 


24.2 


36 


SBOOO 


30 


16 


9.5 


24.8 


32 


45000 


-29 


17 


11.9 


44.5 


38 


39000 


-14 


IS 


6.7 


17.2 


47 


51000 


26 


10 


10.2 


36.3 


36 


52000 


5 


20 


5.3 


26.0 


4^ 


5^000 


-20 


z^ 


11.4 


™" 50.1 


40 


4B000 


25 


22 


8.3 


16^ 


49 


4D000 


0 


23 


3.3 


14.6 


40 


55000 


-9 


24 


6.2 


21.4 


42 


51000 


7 


25 


6.4 


17.2 


30 


35000 


-30 




7.8 


14.2 


31 


35000 


30 


27 


11.0 


. .. 21.4 


31 
32 


37000 


-25 
14 


2B 
29 


5.7 

7^ 


17-2 
20.1 


39 


37000 


ID 


30 


7.4 


13.0 


32 


35000 




31 


13.6 


15.0 


36 


35000 


-20 


♦ 3? 


14.8 


10.6 


36 




16 


*33 


7.5 


6.3 


36 




38 


»34 


as 


4,7 


33 


sooo 


-19 


*35 


20.1 


13.6 


36 


5000 


-24 


»3S 


8.0 _ 


5.7 


32 


IBOOO 


-19 


>»37 


25.0 


16.0 


29 


f2000 


-22 


*3B 


10.0 


IJZ 


27 


10000 


-23 



[mil :^^m(Dmmi^^mm^^'rwtmmx-h^. 

1 : ^m^-y^ 

2 : Xti^^ 

3 : mti^'T' 

4 : mn^mm 



[0 0 7 2] 

thn±m7tm (Ln) . AK M (MfiCa^fcf^/ 30 

^(d:^7!)K '^^^n t \.xm±mjtm (Ln) ^xxfAi 



(10) 



#ffi2 001-206765 



[1^1] 



■a 



I t I .i f f i I 



y 

/ - 



